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^Xf: 2003/6/24 



135-925 

/HS^^AI i^y^ ^^^2^ 781-30 303s 
KR 

mm^ X1I423E°I ^?§0|l S^, ^51 S ^160^21 

Oil #^^AF m ^^i^Lia. □aiei 

(ei) cHdiei 
oiag (ei) 



20 s 
44 3 

0 2 

56 m 

1,974,000 

1. fi^^AH- SA4IAH(£S)_1 



29,000 S! 

44.000 §! 
0 

1.901.000 S! 



63-2 



1020030013110 %^ ^^>: 2003/6/24 

*>£^ ^Vifl^V^ 7HH 5^ ^7) ^^ilf ^^^^^ ^ 

iE. 3 

^^7l7l, ^S. o]^xJ-Al, 7}o]^, 
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- 1020030013110 %^ 'U^l- 2003/6/24 

©l^^^l {driving device} 
£ 2^ :£ 12^ ^-S-^l-^l^ ^i^S-Ojcf. 

S. 4b^ S. 4a^ 

£ 5^ £ 3^ T^^T^^^ ^-^^l-Efll- £.^1^ £^c>1t4. 

£ 6^ :£ 3^ ^l^^^^l^ 7}<=>]^ '^'^l* s^ltb 

£ 8^ £ 3^ <^W^^]^ 7}o]B.^^$\ ^:t>a-efl* ^^S^^l^. 
£ 9^ £ 3^ It^^n^^^ 

£ 11^ £ 3^ 3]-^a.^l- 3^^^1.Efl;£o]cf. 

£ 12^ S. 3^ <^1^^^1^ ^^S-^m: S-^lt!- ^-S-^EflSoltq-. 

5. 13^ £. 3^ ^J-g-S-^-i- HAltb ^^^>EflS.ol4. 

£ 14^ £ 3^ ^^2.:B» S^ltb ^-^-^Eflsolcf. 
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\ 1020030013110 ^^ ^^>: 2003/6/24 

£. 15^ ^ ^'^<^1 <5l^^j-^l ^12 ^^1<^121 Al-Al£olc}. 

£ 16a^ i 11^ ol^^^^l^ A>Aliolcf. 

S. 16bfe S. 11^ Si^^oM. 

S. 17^ 5. 11^ ol^;^^lo^ ^^^T^s^ ^^^Efl= s.Al^ 

£ 18^ ^ ^'^'Hl ^Ik '^l^^^^l ^13 ^Al<^l^ ^^1 AfAlsolc^.. 

i 19^ i 14^ <^1=^^^1^ it^^T^^-i- ^^]^ A>Aliolcf. 

£ 20^ -£ 14^ o]^^^]^ T^^n^^<^l €^^4 

£. 21^ £ 14^ o]^;3-^]o:) ^a]^ ^:^>^i.Bfl;£oltq-. 

£. 22^ £ 14^ o]^:^^lSl c^-^ ^^]^ ^:§-^Hfl:£olt:f. 

S. 23^ -£ 14^ ^14^^^!^ a 2l-^2-^» 5.^1*1: 

£ 24fe £ 14^ 3E cf-g- ^^S.:E.1- :£a1*V 3)-:^^Bfl£olcf . 

s. 25^ i£ 14S] 01^^^10:1 q-^ Bfl^^ S-^ltt £^«=>1tq-. 

11, 31, 51: 12 , 32 , 52 : 7}o]^ 

13,23,33,43, 53: ^-g-^^ 14, 34: ^^^fl 
15, 35: ^^^=1^^ 16^ 36: Hefl^y 
61 : 62: l-^^ 
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1020030013110 ^^ 'U^}- 2003/6/24 

<34> ^H12}, ^^^1^-1, # 7Hls^-, ^Al^Hl^l-. °><^13.S al^S^l -f- :^«)-7l 

7l<^l^ #(zoom) 7]^^ ^^<^ ^^7} ^^^^ e>£^ t}^ ^^^cf. ^ 

7l^^ <^l^^l7l^ <^5l ^2:7> 7m^<^ 9X^. 

<35> 3:^71 E) 7>^^ ^ *V # 7]^^ ^^^}7l ^^rj-o^ ^Sfloll^ ^2: 

^1 ^l"^^^ ^^1-71 SEicHl o^^H ^-^5]^ :i 

^^9\ Aj-Cfl^ ^:^l7l- ^^^4. ^^'Hl ^^^7] ^tb ^^^^ 

^ ^■^-^7> ^7V2^o.s. 7lcH ^ xc^S]. -^Z\o]^ ^2: 

<36> ^e<^lfe Ojfi^ ^4^1-^, :a.t:1- ^«}-7l7lo11 ^ 7]^^ ^>-§-^>7l 

%n ^ 7l^sl 7fl^^oi oie.oi^ij7 $X^T^, <^le^t!: ^«^7l^^ # 

SflS] ^;^V7l JE.E^oll ^om- oj-^ ^7\9\. ^]^^ :i^7^^ A>-g-e> 
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{ 

1020030013110 %^ ^^>: 2003/6/24 



<37> <y-^ Aj-g-tV # ^V^l7l- £ loll 3EA1S)C>1 ojc^. ^ d]^ ^ 

^ 6,215,605S '^^^^I'-^l ^'^11:+. £ ^^^^1^ <a-^i^>(lll, 112) 

1- Bflo]^ 1-^(121. 122)^^1 JL^Aj^lJi 116. 117)^1 ^^1- ^ , ^e^-^l^ 

■^(131a,132a)<^l^i ^^^1^]-^ ^iSJ-af (131, 132)^1 7]-^:£ JL^S^i ^ 

S(L2,L4)1- o]#S>7ll <a-^ :5i^]-(112)^ 7>^ oj^S] ^C-l7> 

, oln)) A^s. o]^^X\ til)<is]^ 'a-^:ii^>(211a, 211b) ^ ^^7]- a]lol>, 

(213)^ ^^s)^ 4€- ^s<^l ^^71- -f ^7V ^7)1 ^cf. ^-el-^i Hfl 

o]>i ^s.(2i3)oil ^(groove, 213g)^ M ^x^Vl" ^1-7)1 

t!" dt^m ^V2i ^v>a ^^*i ^iTi^ §j7)i ^4. 

<39> at!:, "3-^ dt^^Vl- l-Sfi ol:^5>a^ ^^1- ol^Al^l^ €^(116,117)^ 

^<^lfe ^^]-2l H7H1 ol-el- ^lt3:€4. ^le^t!: ^'^l^ ^1^^^ 

^^olo^ ^-§-*>7l1 SlJl, ^511^ >^J^<ill <^*^^ t^lAlTll 

<40> Dl^ul-, olsl^> ^-f ^-i- ^^o] 7l^^o.s. lL^^o\ SXo^sLS., €^7> ifl^J-il^ 

^^11: 7V^sl-^ 5}ol l:7l-^*t ^^l7> ^^Sl 01^74 o]^ 

<^]^oil T^-S-* ^t!- ^±.^o\ Hfl^Sl^ ^^ol :i^Sl-7fl S\o] ^^1^1 o| ^j-^]ol 
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1020030013110 #^ "^^l-: 2003/6/24 

3711- i^^Al7l7l ^711 ^v^. ^t!" ^^^-f-'^l ^^-^^ ^^f^H ^1^1 

S]JL 9X<^, ^-S-A] ^^ofl Olcfl^^^^ ^^71- ^^^1^1-711 Sl^H f o}.;^*!: '^^^^J ^ 

^71] S]^ ^;^17> 9X^. 



<41> ^ ^'^^ ^7] Si]- ^^]^^ ^^^7] ^A^S., ^-^71^ ^^1^ 

^2. ^^^^ ^^^Al7lJl. ^^^^ ^^Sj-ofl # ifflZ. 

3.7]^ o]^^^^]^ ^]^^}^ ^# 

<42> SEtb, ^ ^^^^ ^^^^o] ^^^^^l^^i ^-8: ^-g- ^Jl, 

<43> ^ «^1^7le:)l- S]t^ ^]^^^] 

<44> iEtb, ^ ^'^^ ^^ig ^jol^l-*^ 1^1 ^il ^ DlAfl B))^ ^ 
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1020030013110 %^ "^^f: 2003/6/24 

<47> ti>^^*>7fl^ ^7] ^^^^^ #^ol ^^7] o]^^6\] Jl^j£]01 olj7, ^^o^ 

<48> «>^^*>7fl^ ^7] o]^;^V^l^, .^V7l 01^1-4 ^7] 7\o]^ ^^o] A-^^ e]-a^ 

^S. cfs- ^ol 7>^*>t:f. 

<5o> at!: ^ %n7]7]^ ol*^]-7l ^tt '^l^^^l**!! ^siq- 

^ tfl:^El<Hl JL^s\Ji, ^7] m^si\. ^7] 7H^T^^ 

<51> Hl-^2l^>7fl^ ^7] ^^^^^ ^^oll 2]^ ^^^V^ ^;^>oln^,]£^ 
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1020030013110 %^ <U^}: 2003/6/24 

^7] tesi Efl^e^ ^^11- ^^]^}^ ^ ^^o] ^ ^ o^4. 

<52> y]-^3j3:}7ll^ >^7l ol^g.^^]^ #5111- HE^)<yir ^ 

71-^*]-^-. ^7) 7}o]^ ^7] ^2:^ Efl-^elofl 01^ ^^HlAi >^7l ^Z:!- 

^V<^ <a^* ^ ^7] 7}o]B. a^olH I7fl o]^Q\ CfZ^-^o] ti>(bar)7]- S) 

T^u}-, ^c]s. 27fl o]>g.o^ ^^^^ «Kbar)7l- ^ ^ ^4. 

<53> SEtF. ^7) O]^^^]^ >a-7l ^SSq- ^7l 7V<:>1:^ ^^o] A-^^ B^-Aj^ 6.^. 

^'S- ^cH^^ ^^13.^1 ^^S. A-ls. ^O] 7}^t}V\. 

<54> St!:. ^ ^tl-7l7l^ €2.1- ol4.sr]-7] ^ t!" ol^^^l<^l 9X<^M , ^^7] ^2. 

■a^^'^l ^iil^>H^ ^^^Jl, ^7] ^Zi^ >a-7l 7H^ ^Jl^l" 

<55> 4^^^1-711^ ^1-71 ^^^^^ -g-^oi] <a-;^ 4x^^1-7]- € ^ 

*V7ll ^Cf. 
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"020030013110 %^ 2003/6/24 

<56> Hj-^^j^l-Tll^^ ^^:t^>^ ^7] <U^^o\] S]]^^^ «?1^*H ^^^>^ 

<57> ia].^3j5].7fl- ol^;^-^!^ >y-7l ^^S] 1-5111- ^M]-^ ^2, ^ 

^7H ^ 

<59> y>^3]s:l-7ll^ ^l-7l 7}o]^ ^^^^ ^7] ^Z.^ Bfl^e)<^l ^^t!" ^^1<='11^1 -^7] ^ 

^1- ^-f-^l-oi ^^4.^^, ^7] 7>o]H. ^o]s. I7fl ol^o^ 42]-^^ Hl-(bar)ol7l 

^ol£ 2711 ol^o^ ^-i-^Sl til-(bar)7l- « ^ ^Jt:!-. 
<60> ^7l 7l-o]jE ^7] ^2.S!\- ^2: Efl^^S^igon^l ^^*l-<>^ >a-7l ^2,^ 

Efl^e^S-^E-l tiV;g«j-^l:o.^ ^<>|iE s^l-u)-^ ?^iL, ^V7l 9\ 

^H5ll<a«Hl^ ^71 1-#^7V ^-g-Sl^ ^^^7]- ^^51 oi:^;f SI- ttl-el- ^A^^ ^ oil o. 
Bl, a*V ^71 >^7l 1-#^S1 -a^oll Jl^JS)^ ^ol 71-^^1-Cl.. 

<6i> >^V7i <a-^ai;<Hl ^^^^ ^RV'S- ^tn^il:^ ^3.^1 ^^s. 

<62> ^ ^ ^^o)l o^^ ol4.^j-^]ofl o^Sfl ol^3:>^ Wj-i^ofl o^OlAl , 
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' 1020030013110 %^ "UA- 2003/6/24 

<63> a. ^^^^^ ^^11- ol^«J-^o.s. ol^g-AlT'l^ ^ 

^14^ ^l^tl-cl-. 



a. ^^^^^ E}^ ^^fil ^2:^1 ol^«J-^o.5. oi:^Al7l^ ^^1; 

c. >^7i ^^^^^1 ^^ns. ^^Ai7l^ €S 

^ C ^^l<^lAi >a-7l ^^^^H ^^^fe Al^>^ ^-a-^ ^l^flSl:* ^7] b ^m]^^ ^7] 
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'1020030013110 ^^ •a^V-- 2003/6/24 

<7i> ^ ^^-^ ^^7]7]2] ^^1- o]^^}7] ^tb ^'l^^^l'^l $X^^^. ^a-^l ^Sfif 

^^oll ^^oll <a-^ ^ 

•3-^ ^^^^^ H^-^ ^^<^1 ^^^£1^ ^^^l;* ^^^s 

yfll* ^ ^I-^'^, Sfe <a-^ ^^^^^ ^7] ^2.21 Efl^H^ ^^11- 1-Bl>i^>^ ^ 

« ^ ^cf. :£*V ^1-71 o]^^^]^ ^7] ^^5] l:efll- ^»^>fe HBll^a* ^ 

7>^ if-3:>Jl, ^7] ^7] ^2. Hsfl^Joll JL^S]£^ 

<73> o>^3l3:l-7ll^ ^7] 7}o]B. ^S2] Efl^e^o)] o]^^ ^^Hl^i ^ 

^* "a^SlD^, ^7] 7}o]^ ^o^S. 171] oj^VoJ ^-4^0^ wKbar)ol7l 

afe ^'H:^ 27fl 4(bar)7l- * ^ wl-^^^l-Tll^ ^7] ^g-^i 

<74> S*V, ^ ^xg^ :^t^-7l7lfi] ^Z:* oW^}7] ^^V 01^:^^1611 oIo^a-^ , .^71 

^ Eil^s^ofl oi^^v ^^Hl^i ^7] ^^1- ^*^H -i^^^:!. €2.^ ?]:^*> 

^ 7]-o]JE. ^c^.; ^1-7] ^ZiSl- ^V7] 71-01= ^cj-ol A^S. E^A^^o.^ ^^.^f^^ , 

7l ^ssf >s-7i 7i-oi:= ^^ofl ^A^^ofl tii^ii&i-^ ^^21-^^^ -^<^*m 
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'^1020030013110 %^ <a;?>: 2003/6/24 

^^^-g-^f^ ^ ^ ^7] ^Sofl 71-eH, ^^Sl ^^oll o]^ 4 

<75> ^7] ^7] ^^sl ^^^^oil Efl^e]4 ^^^H 

<76> Ht!: «]-^2]5l-7fl^, >S-7l Cl^^^l^ ^^71 SBll^J^ ^ 

wf^^^V^lfe -^-7] 7H^ T^^^ I7fl ol^o^ cfz^-^Sl «>(bar)ol7lu|-, ^o]^ 2 

Cf 3 o]^^^ Aj.7| ^^6]] 7].§|.n^^ ;^^o] :g.^ofl o^gj) a}-:^3r>^ oj-^ ^ 

^a-^ ^^^^2] ^ci-ofl ^^o^ ^^^t}^ ^]^^^^] 
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1020030013110 ^^ '^^V: 2003/6/24 

<79> «i.^3)tr>7im "a-^^^v^ ^^^<^i n^^si]. <n^^c^ ^^^^ 

<80> at!" «>^^^7fl^ >^7l ol^^S-^l^ ^331 IrS^l* ^>»V^ ^2fl<a* ^ 

^ul, ^71 ^^^eflojoll^ ^71 l-#-^7l- ^-g-S]^ 

^^^^^ ^^1 Hl-^^^Ml Sli:^, <^M ^7] -^0-^ ##-^2] -a^-Hl Jl 

Cfl^^ 3^3^! t\.^ ^0-| 7>^5:>4. 



<82> ol§> ^ ^T^o)] cfl§>o^ £1^6)1 ic|.e).A-l ^4 >3-/^l§l ^^^Cl-. 

AjdJloj] o]^ o]^;^j-^l(10)^ ^^(11)* <>]^^}7] 71-olJE =^c].(l2)alj- ^^^cf 

(13)# ^cf. 
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1020030013110 -t^ <U^}: 2003/6/24 

7}o]E. ^^i-(12)^ €^(11)7> '^^^t}7] ^^S., ^^(ll)2f 

^liitrl-i^ <a^^cf. 7HH ^^(12)^ €^(11)^ n^^^] 91"^^ ^^H>H €2:* 

¥^^^(13)^ ^7] ^^(11) Efl^s^oi] ^^o] 5^^(11)^4 ^"g 

^ €Al<:.floilAl^ <a-€;'llS-(piezo-electric MateriaDS. ^^^^ <a-^ i;^>l- 

H 4a ^ 4b<Hl^i, te(ll)<»fl^ 7\o]^^^a2)o] ^^n^ •a^^l'H ^3 

(11) ^-^^^t(13)ol Hfllsicf. a^V, ::j^^^cJ(i3)o^ tfl-g:)ofl^ ^^^1(14)7]- 
^#^4. ^^^1(14)^ ^-^^^^ o]^%^ ^^ofl ^^*>^ ■§r<^M7\] 

^ sH, ^4 ^^W. ^tb, S. 4b<^l^ ^^^^^(15)ol 7H^ 

(12) :4 ^^(11) A}o]6\] nms\o] ojcf_ 



(11)1- 7H:e. ^^(12)1- 4e1-^i ^^lAS. *!:4. 

1- 1-<H PZTHl-JL 15]-^ ;^flfil- A>-g.^ ^ ojcf. PZTfe i^(Pb). ^je^^ 

(Zr), E^4-^(Ti)2l o^El^l-l- ixfAi a7l^V 7^o_s., <y-^^lel-Jl£ t!:4. ^le^t!: 

^<5l ^*f7il ^4. 
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1020030013110 #^ *^^>: 2003/6/24 

<89> ^ ^'^<^1>H^ ^^}^ ^^^^ <^1-§-*Ml ^t]., 2^, <a-^ ±7^d\] ^oj-^ 

7V*}-711 ^J-^dt^>7l- ^^^n oieitb ^^Ajo^ ol-S-^H ^^1- 

<90> -^^dt^S^ ole^^ ^^o] 5. 5<^1 HAlj^o^ ojcl-. £ 5oll>H ^:g-^cl-(i3)oi oj-^^ 

4i;^H ^^^<^ o^e^^i ^^l^q- *>7fl sji^. ^ -g- 

(ll)S!l- 7\o]^ ^^(12) ^<^1^ <a^t!: ^^^-§-^. ^ ^>%^<^1 4-g-*V£^ 2:^Sl<>1 
^cf. £ 11^ ^ ^^^^ ^11 ^^il- -t^ltl: a ^^1 

<HlAi ^^(12)^11 ^^(11)71- 7.]7.]5\o] olji^ ^2.2] Efl^S]oll^ ^^^^^-(13) _ 

<92> b ^T^lollA-l^ ^^7] ^^^^(13)<H1 ^<g-^ 7>5H ^^^fl(14)l- oj^tij-^tAS ol:g. 

^^^^^ "g-^ :fc^Vsi ^^^^ ^^s.. <a-^ 4^;^H ^^tl- 7)^ 

^(11)^ 7\o]^ ^^(12)421 xi}%^0_s_ o]^c^ ^] ^^]^ -^xlsVTfl 

<93> c ^;^1<»11>H^ T^^^^(i3)<y <a-^^;^Hl 7M^r^ ^^<^1 b ^;^l<^l^i5l 7] 

^£7> HBl-HTil 5)<H ^S(11)S|- 7>ol^ ^^(12) ^}o]o\] ^-^^^ *^l7l 
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1020030013110 %■^ "^^1-: 2003/6/24 

711 €4. "a-^dt;^!-^ ^^ofl ^^^^ ^^^1(14)^ ^^J-ol HBl-HTll ;^il7l^ 7]^^ 

<a-^4i;^>7> ^^^11- 7]^o_s_ ^>a-o.^ 4?1^H, ^^7} °J^^^7,}^ 

^^^7} ^^1*}^ ^l^^^ls. ^;^:^l7ll ^4. 

^^11- Af-g-^M ^Jl£ >^V7lS!f ol^ :^^]-^ ^e^^ ^ ojo.!^^ ^^^fll- Af-g-^l-Tfl 

<95> o]S>]. ^^^1-7] ^ ^^'='11 ^tb ^11 ^^Hl-Hl^i^ €2.(11)5] 

Efl^e^ofl ^^^^(13)^ «.3,v^y^:ii^ ^a^ClDfe 7>oi:£ ^^(12)^ 

<?VvH£]£s. ^^^^v ^oicq-. €^(11)3]- 7foi:£ ^^(12) ^i-oioi]^ a-^s. 
^-§-^. ^ 4%^<^1 ^-§-^}:£^ "a^^H*^) tb4- ^. ^ 7HS. ^ 

soil ^<a3:l-7li4, 7H:^ ^^^^ ^£1- ^'^^VtiI ^^^}^ 

<96> ^T-7l4 «o^^ <:>l5]olli <a^^^> 4*^* -^-^^M ^ ^^-^l^ife S. 4b 

^ S. 9^]^^$^ ^o] ^^^^^(15)# A>^1: ^ o;[uf . ^^^^^(15)^ €^(11)4 7H:s. 
^^(12) ^}o]<^] «fl<a5l^, €^sf 7M^ ^^<='ll ^^^^-8-^^ A^}7\] ^4. ^. "i^- 

o] ^^{im] JL^S\JL, 4^01 7}o]B. =^-^(12)011 ^#3£)o1 ^ ^H^^j- ^ 

^ Af-S-^l-Tll €4. 
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1020030013110 #^ 'U^: 2003/6/24 

<97> ^^(iDssf 7H^ ^^(12) ^}%:^]'^^ ==r^*>^«^l wl^l^MI , 

^^^^^(15)^ ^^Si\. 7}o]B. AH«^1 ^^^l-f^^ 7}t}7\] SjB^, olfiltb ^-^^^^^ll 

SjTfl S)^ 9X^. 



<98> £ 7^ €2.^e|l<a(16)* SAjcfjl o^lcf. ^ ^AloljollA-^ tlf^^j^l-Tjl^ €^(11)^ 

°1 ^^^^^ Hefl<a^l i-=7^i)^ ^S-^^l ^tfls ^ ^711 ^;^l7> $J 

7] nll^oln^, xt\-^A] ^V7l HBll-a^ ^i^(steel)4 WIe^-a^^^o] ;,|)^^ ^^^jg:]. 

<ioo> £ lOoflA^ M^^H23)^ ^S(ll)^ n^^^] ^2.^ ^^^ofl ^^^^-^ 
^ ol^S]ol Hfl<i£lol o^c^-. -a-^:5i;^K23)l:^ fi.^ 3715^1- ^^^^ ^ 
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1020030013110 ^^ <a^>: 2003/6/24 

<101> ^ ^AjolloflA^ ^^(12)^ ^S(ll)5l Efl^e^^ol] o]^^ ^^1- 

^-f-^V*^ Hfl^^4. ^7] 7}o]^ ^1^(12)^ s. 3<^l>^i S-^ltb w>2l- ^o] ^^o^ «l-(bar) 
S. ^^^S\x^, ^>-§-^>7ll £1^ 7>olH ^^(12)^ ^o^S 27fl7V 

Hl]^£l'^'^> ^2:7> ^^51 ttj-e^-^i «J-^l€rf7l 

<102> at!:, ^^-71 7}o]^ ^Cl-(12)^ £ 6<^1 ^^5. l7flSl tf 2^-^21 H> 

(bar)7l- € ^£ 9X^. ^A^^ 41- ^l-§-^};^l sjig ^^(11)71- laVl- ij^s} 
^1 €S «^1*<^1 i^el-^i ^^17> ^^^^] ^A] ^q-. ^7] 42]-^ 2^ H>fe ^ 

<103> ^ ^i^S] Till ^^Alo^loil Sit!: <5l4^^J-^l(10)^ ^-^^^(13)011 7M^]^ ^^»J-2l 4 
^o]] 4e} ^^^^-^l ^^1- -g-^-a ^ 7>^^1- s)^ 

<104> £ iiol ^|.ci.o)l H^lJg ufiZl. ^o], b^^^Hl^i^ ^"a-CV)^ ^^t!" 7l#7lS. ^^3^1- 
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^^S. ^1^^;^ "a-^^^V^ ^^-a- 7l§o.s. ^^Bfls. 4^*1-711 Sln^, oHl 

<io5> £ 12'^Mi^ s. 114 ^"^^ ^^^^Efll- H^l5>:a ^cf. £. 12<^1A-1 bT^^^ -^^t!: 
71^711: 7}^ ^^-^^m ?>7ll SlJi, ol^^^lo^ ^:§.^^611 b^^H 

^^(V)ol 7>«fl;^l7il sl^ ^^:di;^>fe ^^t^ €^<H1 7}*l-7ll 

o]^ ^^7} 7l-olJB=^cl-j2].o^ a].^^^ ^4s->Jl oj^Hj-^O.^ ^ o;i£S. ^].^] ^ 

c}. 3 4^ c^^<Hl>H i=f^l ^''^}:^ 71^71 S. ^W^-n] s\x^ o]u^ ^z.^ 

<106> ^7] £ 11 ^ £ 12oflAl u|.S!l. ^ol, ^ ^i^oll ^t!- ^^HHl 4€- <=>1^^^^ 

o> ^■s] 7i^7m ^^fe ^^Hi^i^ ^<a- ^kj- ^^^^ <^it!: 

7}^^ol ^^iq. 7>ol^^cf AH51 ^Vx^l-g-^, ^ ^l-#^# ^ oXo]o\ ^cf. 

<107> £ 13 ^ 14fe ^ ^^<^1 ^1 1 ^aHI^ ^l^^^l^ cl-€- 2|-g-S.^§ iE.Al*> 

^ Slcf. -^7] S. 11 ^ £ 12^ 2l-g-£ = # 7l^ JE.= (basic inode)5l-jl ^>i=l, £. 13 ^ 
H 14^1 31-^s.c^ H a^Cspeed mode)el-31 ^ ^ ^t:}. 

<108> H 13011A-1, ol^;^^]^ /|7l-^l ^Til* Tl^Al ^;)-q.2l -g-^^ ^S-^V^l . , 

b^^HiA-1 oi^;g-^lsi ^^^^(i3)oil oj^sl^ ^<a-(V)^ ^^>*> 7l^7l# ^ul 

n ^Cf. -^-I 71-Ol^^C^ Aj-OlS^ pV4>^<H1 o^^ ^S(ll)^ ^^l^Bfl* 

§1-711 s\JL, ^^^^91 ^n^d oi^tij-^jro.^ ^-¥-sl^]7l| ^4. ca-TiHl 

^-1^ ^^4i;^H 7>«il^lfe ^-a-CV)^ -^^t!: 7l^7ls- -l-sl ^'U-^'H ^^^1 V^^^V^lTll 
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^4. '^]^]^ S^^H ^^ns. ^^^7} 4^1 ^«-&|;^] 

n €4. C^Tll^ ^^*l-7ll ^^Sl7l nfl^oll ^i^oll ^l-f^^i ^^1*1-^ 

SX^^Jl t}^ ^^^^o] ^^^}JL, <a-^l^^m ^^7] ^^^11- 7]§O.S- ^Sl- 

ol^Al?l7ll ^4. d^;^l'^1>«-1^ 4^1 ^^^^^^ 'a-^^^Vl- ^ 

^^*>7ll 4^Al7l7ll £)t.^, oli^o^ ^oj-o. ^V7l b^;^l'HlAi4 ^'^l:^ 71^71 

<109> S. 14^ >^7l £ 134 ^2: o]^.^ o^t!" 7>#^# 7}^}^ ^^^l b ^ d^l-^^l 

<110> 3E. 13 ^ £. 1421 ^^SLS.^ E 11 ^ £. 122^ ^^3.El9\- ufl , 1 ^-o]^ 

(cycle)ofl 2^^!- ^1ie>7l) s)^ iB)JE. 2.^(speed mode)el-^ ^ ^ ^4. ^■^'^i £ 
11 ^ £ 122^ 7]^ HH(basic mode)ti4 ^l^'^l 7>^^ ^>^o] o^it^. 

<m> ^7] E 13 ^ E 14<^lA-1 ^ 4^1- ^ ^^<^1 ^t!- ^A1<^1<^1 4^ «^1^T^^4 

^}4. ^^1 -g-^fL^ 7l^7l# ^^Hl^i^ ^<a- ^^Vo^ 5:>^J- ^tb 71- 

^^o] ^ssf 7H^^^ ^^^-§-^, ^ 4#^-ir <^i^ 4^ ^<H'='> *m 

^1-71 E 11 ^ H 124 -S-<a^>4. 

^A]o)loil o^t!- <^]^^J-^1(30)^ €^(31)1- <^]^^}7] ^t!- 7H-B ^^(32)4 ^-^^^ 
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(33)^ i^^>^ ^11 ^^1<^12|- ^-a^V^. ^1 2 ^A]<^]01]A^^ ^V7) ^11 ^AldflS}- ^ 

21 ^-§-^^(33)^ «fl^ ^^l7f irfHTfl ^gcf. 
<113> y}o]^ >^r4.(32)o. 5^^(31)71- ol^js)^ 9}:^^}7] ^J^^, ^2.(31)^- 

^M^}^^ ^-^^^(33)^ -^-71 ^11 v}^7MS. ^M^jos. ^ 

^ oj^ ^-^S.>^. ^^;<flS.(piezo-electric MateriaDS ^^J^ 

<114> ;jil2 ^Alc^jofl rc)-^ o]^^^]^ 7}o]E. ^^(32)0] ol^7l-^*]-£^ ^1:^1 ^V:^ 

SJ-^-t^. ^s(3l)^ 7H^ ^^(32) ^ofl^ <g^^> .^v:^a)-g-^, 2. ^-§-^>£ 

^ 2:^51 A}^s\^ ^^i^K33)^ -a^o] ^^(3i)o^ ^Hj-igofl 

<ii5> o]s.]^ JE 16a ^ 16b<=>ll #cl ^/flsVTll £a1s]c:>1 oj^c^-. £ iGa^^lA-^ 

(31)fe €^ Hefl<a(36)oll ^^s\o] 01J7, HBll<a(36) ^'?}-ia<Hl^ 'a-^i^l-(33)7> 

^^^"^ 9).^. "a-^^i^l-sl #^<^lfe ^^^1(34)7> ^^s\o] 9X^T^, Hell<a 
(36)<^1^ 7H^ T^^(32)ol ^-i-^>c^ <^:^^o] oj^^.^ €^^^^(35)o] 7H:^ 

<116> ^z. Hell <a (36)^ €2.sl -tefll- ^^^^iJl. St!: ^^^^7\^ 'U^ 

H5^)<a^ ^^^<^1 :rL^^i:f. H 16a ^ b^^l^i^ S£ll<a(36)-i- SAj^l-ji 

si^m *^i5^t!: Hefl<a^ A>-g-*v^i €s(3i) ^Hi* A>-§-*H 

Al7l^ 7>^*H, SEtb o]^]^ ^-f 7H-^ ^^(32)^ €^(31)^ n^B] ^Eflofl 
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<117> ^12 ^^1<^1^ ^^^^^ PZTS.^ -a-^^i^Vl- ^>-§-§>7)l ^11=^. ^^^1^1 7}^^4r 

<118> £ i7ci\]A\ ^:g.^^(33)oi ^^^>^>^ ^«g-o] 091 ^n^^"] -^^1* 

<119> £ 21^ ^ 42 ^-^^^1* ^'^ti- S^olcf. JE 

21<Hl^i, a^7ll<^l^i^ ^^^] ^^^1(34)71- ^a^£lJL. <U^^ ^^(31)<='fl ^^^^ SX^ 

<120> b ^7] ^-^^^(33)<?1 ^^^i^V-^l ^<?^(V)^ 7>3:H ^^^1(34)1- 

oj^g-Ai^cf. o]^ <a-^ ^A^^ o]^^ ^o.^.^ oj.^ 

ofl ^n].*V 71^711- ^^4^* 7KH ^14^«oH^^S- -^O-^dt^l-^ ^a^ll- ^^Ife 

^om. ^^(31)^ 7H^ ^^(32)4^ ^1 -^^l^fTil 

S\ ^£71- of^ m}S7\] S\o] ^^(31)2^- 7\o]S. ^'3(32) ^\o]o\] ^V^^* 
7]7ll ^r^. ^a-^i^l-S] Sl^ofl ^^Sl^ ^^^1(34)^ ^<a-ol rni)-57ll :^l7l^ nflsl 7l§ 
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<122> S^^^^V^ ;^>^1^^S. atb 2:^^ ^£ nfl^ofl ^^-71 ^ 

^^11- ^>-§-*W ^7lsq- ol^ ^ ojo.u^^ ^^^11- AV-§-*l-7ll 

<123> xa-7lS)- ;^12 ^AjoflollA-l, ^2:(31)i4 7|-olc ^^(32) A>Ololl^ ^Jl^-g- 

1-C>13.^£^ 7>ol^ ^2.011 >a-^*>^4, 7>olc ^^o^ S: 

HI- ^^efTll "(J-'^^S. n>#^^ ^ oJ;^l (j£ 8 ^S) 

<124> ^7151- ojsqoflH o^;g^V '^V*^* ^<^^l-7l ^*V<^ ^ ^'^'^l^i^ H 

16a ^ -£ gofl^isf ^o] E]-A^^^(35)^ A}^^ ^ ^^^^^(35)^ ^^(31)5^- 7> 

olH ^^(32) A>ol<H] tifl<iS)T^, ^S<4 7HH ^^0)1 ^>J:3l-g-^^ 7l-*l-7ll ^4. ^. 
^^o] ^^(31)oll Jl^ilJl, ^^o] 7>o]jE ^^(32)<H1 ^ ^ 

<125> ^^(31)Si|- 7Vol^ ^^(32) ^fil T^V^^^ ^>#>^1^S1- ^^l^Vf^ofl Wl^l^VTll 5)1:^. 

11:^^ ^^(35)^ ^SSil- AH^fl ^^^>#* 7>*V7fl sli^, o]^^ 
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<126> ^ .^Aloflcl]Al ti].^2}^].7ll^ €^(31)^ H2l1«a(36)<^l J1^S\JL, ^^HEl]*^ 

•a^^i ^^^^^m^ ^^^^^i^i oi^^o] ^^^^o] ^eijojofl ^^s|oi ^^6)1 

Steel )4 wl^^^^^l ^fl^S. ^^^5} 7)1 ^4. 



<127> ^^^^(33)ol <a-^^;^l.^ ^ a] <:^1 c^] s^- ^o] ^^(31)^ Efl-^e^ol] ^ 

<128> £ 25<^l^i ^^4ixK43)^ ^^(31)^ ^ S.'S'^lAi :f«j-ia<^l €^5^ 2151 

^S.^ ^^^^o^S. o]^^o] «fl<l£]o^ SX^. ^^:^;^>(43)-i-^ 3.^ 3.7] 9]- 

<129> ^ ^Al<^lollA-1 7}o]^ ^ci.(32)^ ^2.(31)^1 Bfl^el^ofl o]^^ ^^jojl^H ^fflZ^l- 

^-i-*><=i ^^7] 7\o]B. ^^(32)^ £ £A]^ tifsil. ;^ol ay 

(bar)5. ^^^Slo^, ^^o^ A>-g-^>7fl 71-01= ==?-^(32)^ 27l|7l- ^^1- 
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^f-«V<^ «Msl<H<^> €^7> ^^ofl n^-el-Ai ^l-s^Tll s)^ 

<130> 5E^, ^7] 7}o]^ ^c]-(32)^ ^^lojlo:} j£ 6^1 £^1 tf" ^^1 

17^^ cfz^-^o^ i3>(bar)7> € ^£ SJcf. cfz]-^^^ A>-g-§>7fl ^^(31)7> 4 

# ^^^S ^^*>;^1 ^^1-711 S\o] ol^ofl n^s^-A-l ^^17> ^^51^1 ^711 ^ 

7] t^y^^S] ti>^ ^2^- ^ c^ei7Ml ^^o] 7}^t}7]\ £]T^, ojEitb 

fil ^o^S 17)1 ol>^ Hfl^Sl^ ^^3] o]^^ 7}^t}7]] 

<i3i> ^ ^i^o^ ^Aloj]oil o]^;^j-^l(30)^ ^^>.c^.(33)ojl 7l-5fl;^l^ ^<a-5^ 34 

<132> i 215] ^l-cfofl W><4 ^o], b^^Hl^i^ ^oj.^ ^uV^ 7]-^7]S. ^^*>7fl 

n 7HH. ^^421 ^>%^-i: '^l7lJl ^^«V7fl 

<133> s. 22<^lAi^ H 214 aVcflSl ^-^-^BlU £a1*>jl ^Jcf. S. 22<Hl>H b^^^ ^^t}- 

oflA^fif ^<?J-(V)ol 7f*ll^l7fl slig, «a-€4i^V(33)^ ^^tl- 7]-^^^ ^S(31)<H1 7]- 
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£^ ^>7ll €1^. ^ ^ C^^><=>ll^i 4^1 ^'U-S^ ^-^1-^ 7]^7]S. ^Mt}7i] 

<134> ^V7l £. 21 ^ S. 22^^^ ^ ^o], ^ ^tgofl o^^ ^Alollofl tc).^ oj^^ci-o^ 

<135> H 23 ^ 24^ ^ ^^<^1 Sltb ^12 ^Al<^l^ ol^^^^l^ ^^S-^l- iEAlerfji 

^cf. ^7l £ 21 ^ J£ 222^ 7]^ S.^(basic mode)ei-al £. 23 ^ 

£ 24^1 ^^E. a.JE.(speed mode)a}-JL ^ SJcf . 

<136> £ 23<>1]Ai, oj^^j-:^]^ A]]7}x] ig-Tj]!- T^^A-] e>i4^ -g-^]-* ^S.t\n] ^4. '^l^i , 

n] o] 7]-oi:^^^ ^o]^ I'V^^ofl ^^(31)^ ^^l^Bfl# -frxl 

si^H ^a-^^i:^!-^ ^^^^a^. 4?]^h ^efl^ ^j<^is £)^47> 4^1 -a^ 

^o] ^^^4. C^^llfe -^^^VtII ^^s\7] ^tij-oii ^^1*]-^ ^^^1^ 

HCflS. ^^J^O] <g-^^xV^ ^7] ^^^11- 7l^O.^ ^2:1- 
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%^nS. ^^^}7\] ^^l^lT-lTfl o]ti^9^ ^71 b^T^loll^lSil- :^o] ^nV^ 

<138> £ 24fe ^7] £ 234 ^tt 7l-#^^ 7H1-^ ^^17> b ^ d^;^] 

<139> i 23 ^ -£ 2421 2)--^2.^fe £ 21 ^ 5. 22^ 3|-i-S.S.S!l- n]^^ v^^ 1 ^-o]^ 

(cycle)'='fl 2^^!- ^^^Ml s)^ S.H(speed mode)e)-Ji ^ Sii^. ^e^-^i H 

21 ^ 3E 2221 7l^ aJE-(basic mode):e.cl- m1-€- ^1^<^1 71-^^ ^^ol oj^cl-. 

<140> >y-7l JE 23 ^ H 24<^1A] ^ «1-S!}- :^ol, ^ ^^g<^l 2]^ ^aHIoI] nfs ol^^^2l 

^H, ^^1 #^tb 71^711- ^^Hl^i^ ^-a- ^^21 ^^O^S. <?ltb 7V 

^7) :£ 21 ^ S. 22^ ^-^2)- ^"^sVi:}. 
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<141> ^ Sit!" <^1^^^1^ £ ISofl^isq- :^o] 7}o]B. ^^^S. i^l-^HS^l (52)^ 

<142> ;^]3 ^A]<^]oflA^^ ^/.]d\]6\]A^9\. ^o] ^^(51) ^ ^^(51)^^ 

(53)^ -a-^^^}!- A>-g-^ ^ ojc^. ;5i]3 ^Al<m^ 7}o]B. ^^^S. i2l-^H3ll'a(52)^ a> 
-§-^m 53<^1 ^^tltfl, 5^1-^5. ell<a (52)^ ^Hlel- %ny]7]9] ^z.^^ ^^^^^ ^ 
:f-ol s^:^ =51]^ (52)^ ^S(51)5!l- tfl^2ltgoi]Al ^^-^-c^ ^^^^^l^ 

^^^^^ ol-^^ ^ oi£S. ^^j^ - o;^cf. 

<143> HB]1^(52)^ «l-^2lsl-7ll^ S. ISoflAiSf ^S.w.(61)l. ^^3:1-711 

-^^^(61)^ 4^^^ ^^j-<^l % ^ $X^, S.^ S.^^o] ^ ^£ 514. ^7] 

Hefl^s] ^s.w.(6i)oii^ ^2:(51)<HlA-i:^Bl 1-#*H ^^^^^ l-#^(62)7> 

^AHl<HlAi<4 ^o] Hefl^* A>-8-«f^ ^-f ^B^l^ao]] ^-^^^ 

^3 Hefl<a(56)^ S. 19«^1 S-Ajs^c^ oj^cf. ^.^^^(52)^ ^^^(61)^ o] 
^711 ^^71- sq^^eflojoi] ^A^^ -2.^^!- 111-21- '^l-g-^Hl ^t:f. 

^b-i-^l-fe 7}o]^ n\Si\. 7Vol^ A>-g-^ ^ja.7> ajTil o]^^2,7\ 

-M-Cf ^Vc^-ej-Tl] s]j7, ^^ofl 7Vol^ ^f^^l^ ^ 9X^^ 

==r ^71] -S-71 ^^^(61) ^ 1-#^(62)1- 1^4^^ ^ 
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^ 9X^^^, ^'^S. l^fi] ^^^(61) ^ l-#^(62)7l- ^7lle>^ ^^fil ^1-^ ^ 
o] ZL ^^l^^ll- -a-^]^ SiTfl €4. 
<145> ^35^- S!^:^ ^sfl<a A>olo^ u].;^^^ , ^ Afo] -o 

^11- ^^51 1-#^(62)<H1^ £ 19<HlAi<4 ^^^^^(55)* ^^i^ ^ 91^. 

51 '^^^^<*11 Efl^elsl- o]^^].o^ ^-^^V^^S «fl^€ ^ at!" 

^cf. Ht!- ^^^^^ ^^^^Hlfe ^^^m ^^^1- ^ 9i:A^ 

^ ^11 ^ ^12 ^Al<mollAi5q- ^cV. 

<147> i 20^ ^ ^^<=>\] 2]^ m ^Al<^l<^lAi. ^^(51) ^ ^2.ofl 

(62), 'a-^^;^l-(53)« :£A]i5l-al ^cf. JE 20<^lAi, ^^^S)^ l-#-¥-(62)Sl ^wj-^ 

iii7;K53)^ ojE-ltl: ■i-#-^(62)^ -^^i-^q-. ^Isf 

<148> 7113 ^Aloijoi] 4a. ol^;g-^lo^ ;()12 ^AHHAis)- 7]^ S.:^ ^ 
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^1^ # ?V^151-. ^^l-§- ^h^lH^-, ^^^ci^ # -^-^^ A>-§-^ ^ ^711 ^ 

^ SiTfl ilt^. oje^t!: ^^^^S. ^sfl ^fifls] ^;^V7l S-Eil- cfl^]^ ^ o^^tII 



olAj.3|. ^o] ^ i^vtgo]] ^^l-^ ^¥715^ <a^fl^ ^Sl- ;^1^^H, ^ 

^ JL47V ^An 

==r ^^11- 3)^^ AS. ;^H^ ^ XJ^. '^l^Tlell- t:f^ ^^^A 

±.%<^ A'^^^^A *m 3:471- SiTll €4. 

at!: ^ ^l^^^^m t-E^ ^m^l ^<^1H ^^l7l- ZLx}\^ -H-^1 

^ ^ % ^ ^s^q ^^11- ^H*H i^l^il ^ ni^fl wfl 
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a^, ^ ^^^"^1 ^t!- <^1^^^11- ^}-%-^^ ^^^o\] ^7]9\. oi4.>g-^ii. 

^ ^-^Ic^Hl ^^^H i^lsU ^d^^V^^I"?!:, ^^^^^^ 
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[^^^ U 

4>7l oj^l-o^l o^^S^cH o]^.^ <L>xflem 71-01= ^ci-; ^ 
2] 

I^^l)- 3] 

ol^;3-^l. 

s ci-^ ^^-^s oi^^^i. 
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61 

81 

^1 sJ'H^-]. 4M <a-^ ^^^]^ ±^ ^^^]7} ^^^^ 

91 
101 

^1 9X0]^], ^7] <a-^^^}fe ^7] Efl^&l ^^11- Irei^l-^ ^ ^^<y 
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111 

^1 XJ'H^i, 'a-:^! ol^^^l^ ^71 l:efll- S.efl'y^ ^7} 

121 
131 

^1 12-*^^1 $i<^^^, ^7] 7}o]B. I7fl ol^s] 4^^^ wKbar)^ ^ 

141 

12%H1 7l-<^l^ 27B oi^o^ ^-i-^sl wKbar)'^! ^ 

I^^^^l- 151 

^1 6-t«^l ^<>1^-1, ^7] o]^7^y,]^^ 
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I^^^J- 161 

s. T^f^- ^^i^s. oi^^j-^i. 

[^^•s^ 17] 

[^^*^ 181 
191 

I^^^J- 201 

^1 19^M 9X^^^. ^71 >^7l r^^9\ <U^^6\] Efl^elsq- ^^*V^ 

^^o.^ o]^s\o] ufl^S)^ ^^10.5. oj^^j-^l. 

63-37 



1020030013110 'Ut^: 2003/6/24 

21) 

^ ^-^vo.^ ^m^^ ^^^^ <=i^^^i. 

221 

^1 18«J-«^1 Si^^i. ^71 Ol^^a-^l^ ^^fi] ^^>^ H^l^^ ^ 

231 
241 

7l ^^1- ^-i-^H ^^^^ ^^AS. ^1-^ ol=^;^^l. 
[^^^ 251 

^1 24*J-«^1 9Xo]^^, ^7] 7\o]^ ^o]^ I7fl ol>a-o| cfzj-^oi uVCbar)^ ^ 



63-38 



1020030013110 %■^ 'U:^}: 2003/6/24 
261 

^1 2A^M Sl^H^i, ^71 ^o]s. 27fl o]^^si\ tiVCbar)*?! ^ 
271 

281 

£ ^7] ^-^=51) -a oil ^ ^7] l-#-^7> ^-g-S]^ ^^^7} ^3 

^ tc^el- ^^^^^ ^l^^^l. 

[^^^^ 291 

^1 27%oi] ojc^A^^ ^7] <a-^ 4:;^>^ ^71 -a^ofl 

[^^■t 301 

^1 IS^oil ^o^^i, ^7] <a-^Ji^H ^^slfe ^l^'^ ^^^^ ^tfl^^r 3la.^l 

S. ^S. cf^ ^^-^^ 2r>^ ^l^^^^l. 

311 

a. Ef^ ^^]^ ^^o^ ol^yj-^^s. ol^^l^l^ ^;^]; ^ 
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^^ ^^Efls. ^^^^21 <a%6il ji;^^ oi:§.Al7l^ S.^ 

o]^ Uj-l^. 

[^^«^ 32 J 

^1 31*J-'=^1 91'^^^, ^7] ^^^^^ ^<a-o11 B|«fl 
^71 <a-^it^Hl ^^51^ ^l^'S- ^"iJ-Sl ^tflsitjai:]- ^t- 
1^^%!- 33) 

a. -^--^^^S] Ef^ ^^1^ ^^o^ ol^«j-ej:0.s. ol^Al^l^ 

b. ^7l ^-^^^o] ^1-71 a ^7)l<^lA-]o| ^cfo^ oi:g. Wil-eTfl ^^^} 
^, ^J-71 ^-i-^^^ '^^^<^1 Jl^^ ^^1- ^7l ^^^^o] ^>^1-E)|S i^o^ 

c. ^7l ^^^^21 Ef^^ €^Bfl^ ^^1^1 71^ 3L^^^ o]^ Hj-i^ 

r^^^ 34] 

4 33^M ^^^i. >a-7i ^^^^^ :s^<^i situ 3}-^*v^ •a-^^L^V'^H , 
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^3 014. 

I^^-^ 351 
36] 

^1 35%H1 ^c>lAi, ^^^^^ Hfl¥sl<Hl ^-^^V^^^ o]^ 

371 

^1 35*^-^1 ^<HAi, >^1-71 <a-^ ^^^^^ ^7l ^^sl Efl^s] ^^1* Irei^l-^ % 
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381 

^1 35*j-<Hl 9X'^^^, ^7] o]^^^]^ ^7] ^^3] l-efl* 7^^-^ ^ 
391 
401 

^1 39^M 9X'^^^, ^7l 7V<:>1^ ^<^S. l?^ 0]^$^ cfz^^o^ tiV(bar)<y ^ 

(^^•sj- 411 

^1 40*j-^l 5a<H^i, ^71 7}o]^ ^ol:£ 2711 0]^$] ^*^S1 «l-(bar)^ ^ 

^ ^^^S. ol^^J-^1. 
l^^^J- 421 

^1 35*j-<^l $X'^^^, ^7] 'g-^^;^Hl ^^sl^ Al:^T^ ^oj-o] ^tfl^^ 213^1 
S ^is 4€- ^^10.^ <^1^^J-^1. 
431 

%^7l7lSl ^^1- ol^^>7l c.l4.^^1o)l o^^o^A^, 
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